1. Conditions framing preventive medical research in Osnabrück
==============================================================

The following discussion is preceded by a historic and a recent quotation:

"Since both in importance as well as in time, health precedes disease, we ought to consider first how health is preserved, and then how one may best cure disease."

Claudius Galenus 129--199 AD

"Our health system, which is thus far predominantly based on cure, rehabilitation, and nursing, guarantees quality health care for all citizens. By strengthening prevention measures with a prevention law, this system will undergo necessary expansion. It will then further develop to serve as a modern health system, in which prevention, cure, rehabilitation, and nursing are all on a par."

Official draft of the Federal Ministry of Health \[and Social Security\] (BMGS) for a prevention law (Stand as of December 2004, c.f. Appendix 2, German Federation of the Statutory Accident Insurance Institutions (HVBG) Newsletter, Prevention-BG 070/2004, 20.12.2004, p. 3.)

Both quotations, which are separated by almost two millennia, have similar messages and may well serve as mottoes for the Osnabrück research team; for more than 10 years the prevention and rehabilitation of skin diseases and environmental allergies has been being researched here. Researchers have succeeded in forming a team, which unites dermatologists, occupational health practitioners, educators, psychologists and other researchers in a dynamic interdisciplinary collaboration.

Although medicine has been widely revered as omnipotent in modern times, it has increasingly had to face its own limitations. This also presents an opportunity: If medicine once again recognizes health protection/prevention as a fundamental part of the discipline, it can in turn regain trust and become an inherent part of general education, once more \[[@R62]\]. Scientifically documented successes have elevated preventive medicine into the center stage of political decision-making. The intention of the German coalition government to strengthen prevention measures in order to serve as an "individual mainstay of health care" \[[@R4]\] is a result of these recent findings.

This encourages us all the more to continue performing prevention research as practiced here, which contributes to quality assurance of prevention measures in terms of evidence-based prevention. The evaluation of various interdisciplinary prevention concepts is being attempted using the example of occupational dermatology in a series of staged research projects by teams and individuals. Activities are also guided by efforts to implement these new findings in medical training and post-graduate education \[[@R8]\], \[[@R32]\], \[[@R33]\], \[[@R34]\], \[[@R36]\], \[[@R39]\]. It is our aim to create an integrated system of prevention services that interlock and build upon on each other for the benefit of people in high-risk occupational environments.

Recently, a breakthrough was made with a new conception of the dermatologist's procedure, i.e., the "improved dermatological procedure". Based on the findings of an Osnabrück pilot study in the region of northern Germany, this procedure was introduced nationwide \[[@R10]\], \[[@R35]\]. Analogously, inpatient management developed according to the so-called Osnabrück Model for people with serious occupational skin diseases and allergies are presently being further improved in a nationwide multicentre study \[[@R37]\], \[[@R43]\].

It may be asked, how the study of prevention in chronic diseases -- specifically the example of occupational skin diseases -- could thrive so well in a university without a faculty of medicine? One answer is that it is precisely because of this fact that the preventive approach was never in danger of playing second fiddle within the context of predominantly curative medicine. Indeed, the realization of research projects could be achieved by a constructive collaboration of various disciplines. Accordingly, this paper should also be understood as a plea for prevention research as a concerted effort of the most diverse institutions, which, in this case, encompasses medical (dermatology, occupational medicine) as well as educational (pedagogy, psychology, ergotherapy) and legal (social law) disciplines. The existing social legislation provides an authoritative legal background against which prevention and health promotion can take place in Germany. Moreover, the long-anticipated comprehensive prevention law for all insurance carriers, which is stipulated in the current coalition agreement of the German government, is also timely.

To some extent, the Prevention Campaign: Skin (Präventionskampagne Haut) was launched January 11, 2007, in anticipation of a prevention law and as a combined initiative of public statutory accident and health insurance schemes. At the same time, this further emphasizes the importance of the topic of skin diseases and the potential inherent in prevention existing in this area. Moreover, it is the first case of a major preventative medical project involving all carriers in German social insurance.

The campaign receives scientific advice from the Osnabrück research team. Importantly, networking -- as practiced in the fields of dermatology, environmental medicine, and theory of health in Osnabrück -- does not only concern the inner academic circles of university as such. It also includes numerous non-university institutions such as social insurance carriers, medical practices, and hospitals. In this manner, models for interlocking outpatient and inpatient care (referred to as: integrated care) with the objective of optimizing cooperation between diverse health care providers with regard to prevention, were developed and successfully implemented \[[@R43]\], \[[@R45]\].

By way of example, data of the Professional Association for Health Services and Welfare, Hamburg (Berufsgenossenschaft für Gesundheitsdienst und Wohlfahrtspflege, BGW) illustrate the development of costs for occupational skin diseases during the past 12 years (Figure 2 [(Fig. 2)](#F2){ref-type="fig"}). Germany's BGW is the public accident insurer with the most cases of skin disease among its insurant clients. The figure shows the effects of specific, science-based prevention measures as tested in collaborations between the BGW and the University of Osnabrück in various model projects. The concepts developed and evaluated as a result are essentially based upon a combination of medical consulting and services and of health education to influence the behavior of affected persons, which is occupation-specific and adapted to individual requirements \[[@R55]\], \[[@R72]\], \[[@R83]\], \[[@R85]\]. These concepts have proven so successful that they have been implemented in the meantime by the BGW and other accident insurers in the form of multidisciplinary outpatient consulting centers and integrated into standard benefits. The BGW's expenditures for occupational rehabilitation measures related to skin diseases were reduced by more than 60% within the period under review since the introduction of these measures. At the same time, the frequency of occupational skin diseases among insurants of the BGW decreased to the same extent. This demonstrates the socioeconomic potential of prevention: improvements of benefits for individuals as well as measures for health maintenance and continuation of employment can be realized while reducing the costs for the collective body of the insured (Figure 2 [(Fig. 2)](#F2){ref-type="fig"}).

1.1 Successful prevention: the example of occupational skin diseases
--------------------------------------------------------------------

Chronic occupational contact dermatitis (of irritative, allergic, or mixed genesis) is an inflammatory skin disease of increasing prevalence. In industrial nations in particular, its socioeconomic and psychosocial relevance is significant. In Germany, skin disorders continue to be by far the most common occupational diseases. As they are persistent and incapacitate individuals to work for lengthy periods, the economic follow-up costs due to nonworking time (sick-leave) and diminishing productivity in business are considerable. These costs are estimated at more than 1.5 billion euros per annum \[[@R5]\].

Through concerted prevention measures, the frequency of occupational diseases was successfully reduced in certain focal areas over the past years. During the past decade, for example, insurers experienced a decline in the number of reported suspected cases of occupational disease in hairdressing (60%) \[[@R22]\], \[[@R46]\], as well as a reduction of occupational skin and respiratory diseases caused by latex in health care (\>80%), during the same period \[[@R1]\], \[[@R2]\], \[[@R3]\]. While these effects are related to the impetus generated by the Osnabrück Model they also demonstrate the remarkable effectiveness of specific, multidisciplinary prevention measures. The statutory occupational accident insurance system recognized these results \[[@R29]\], which, in recent years have enabled us to initiate -- in cooperation with the Study Group for Occupational and Environmental Dermatology (Arbeitsgemeinschaft für Berufs- und Umweltdermatologie, ABD) within the German Dermatological Society (Deutsche Dermatologische Gesellschaft, DDG) -- a whole package of measures to significantly improve prevention of occupational skin diseases on behalf of employees in high-risk occupations. The following discussion gives an account of these initiatives.

2. Primary prevention
=====================

Primary prevention represents a focus of applied occupational health education \[[@R70]\], \[[@R85]\]. The function of primary prevention is to avert occupational dermatoses (OD) by means of providing information and training for skin-protective behavior (referred to as: behavioral prevention), of ensuring skin-protective working environments in accordance with the respective regulations (cf. environmental prevention, in: Technical Rules for Hazardous Substances, German Hazardous Materials Ordinance/Technische Regeln Gefahrstoffe, Gefahrstoffverordnung) as well as of offering consultation regarding *individual skin sensitivity*.

The question, however, as to what constitutes increased individual skin sensitivity and how it can be reliably diagnosed, remains unsolved. This question becomes even more important with Germany's current Hazardous Materials Ordinance (Gefahrstoffverordnung), effective January 1, 2005. For the first time, the ordinance stipulates compulsory occupational health examinations for employees who perform wet work for at least 4 hours per day. Wet work represents the most decisive factor in the genesis of OD; wearing protective gloves that are occlusive also qualifies as wet work in this context. Therefore, it can be assumed that several million German employees meet the conditions stipulated in the Hazardous Materials Ordinance and should therefore take part in such occupational health examination and consultation in future, subject to law \[[@R54]\]. As of yet, it has not been decided, how and on the basis of which criteria the examinations shall be conducted.

The identification of persons with sensitive skin is also particularly urgent; studies consistently show that their share within the general population as well as among people in humid working environments is increasing \[[@R16]\], \[[@R22]\]. The high number of atopics is particularly noteworthy in this respect. More than half of patients with OD fall in the category of persons with a predisposition to highly sensitive skin and mucosa as well as with a tendency to develop atopic diseases (e.g., atopic dermatitis, hay fever or pollinosis, allergic asthma). In these cases, a focused pre-employment consultation concerning up-to-date methods of skin protection to be used from the first day of exposure to wet work would be part of essential primary prevention.

Another important aspect, especially for atopics, is the influence exerted by common waterproof protective gloves on skin irritation due to occlusion effects. In Osnabrück, we have been collecting information on positive experiences with protective gloves made from various semipermeable membranes, for some time. On the one hand, they minimize the accumulation of humidity and the subsequent measurable barrier impairment caused by occlusion (transepidermal water loss, TEWL) \[[@R82]\], and on the other hand, they foster barrier regeneration of damaged skin to a remarkable extent \[[@R11]\]. These gloves have gained a high degree of user acceptance, however, the lack of resistance to chemicals remains problematic.

2.1 Individual skin sensitivity: from prediction to prevention
--------------------------------------------------------------

### 2.1.1 Definition and diagnostics

The term "sensitive skin" has not been precisely defined in dermatology. Nevertheless, it is commonly used and is most frequently understood as increased skin reactivity to irritative noxa. However, objectifying suspected cases of increased skin sensitivity remains problematic. In general, various skin provocation tests using irritants are applied, but a universally accepted "gold standard" is still lacking.

It is now scientifically proven that cutaneous responsiveness to irritants in some patients is significantly more pronounced than that in the majority of human subjects. The main reason for this is probably a genetic disposition, which is not necessarily related to atopy \[[@R24]\], \[[@R25]\], \[[@R26]\].

According to recent findings, there are very different, individual reaction patterns to irritant stimuli that range on a broad spectrum between the extremes of tolerance and hyperirritability. High cutaneous tolerance to irritants as well as hyperirritability, seem to occur primarily and secondarily (developed after prolonged exposure). For example, the adaptation phenomena observed in hairdressing that results in the development of tolerance post-exposure, is termed hardening \[[@R84]\]. Uter described cases of apprentice hairdressers who developed hand eczema early in their careers, which healed later in professional life and ultimately led to remarkable resilience. This effect, in some cases, occurred even in the absence of skin protection \[[@R76]\]. The mechanisms that bring about hardening are as yet unknown. Unfortunately, this phenomenon can only be observed in a minority of exposed persons in high-risk occupations.

Daily occupational dermatological practice shows that the opposite phenomenon also exists. That is, even after the healing of severe hand eczema due to intense exposure to humidity, affected persons maintain to exhibit increased skin sensitivity when exposed to everyday stresses. Potential pathogenetic mechanisms of this -- normally subclinical -- secondary hyperirritability are unknown. This is also related to the fact that a generally accepted verification procedure for (primary and secondary) cutaneous hyperirritability is still missing. Discussions are controversial as to whether current procedures can shed light on constitutional characteristics or whether they only provide a picture of skin reactivity at a given moment in time \[[@R24]\].

Although a diagnostic gold standard is lacking, occupational dermatologists are frequently expected to specify the extent of an individual's skin sensitivity. This applies not only to pre-employment consultation (and examinations based on the Hazardous Materials Ordinance). Among other things, the dermatological expert has to quantify subsequently reduced skin endurance for the assessment of the reduction in the ability to work. Medico-legal evaluations such as these have far-reaching consequences for affected persons, not least of which are decisions concerning pension payments drawn on them.

While allergological diagnostics is established and national as well as international professional societies have developed authoritative standards for the implementation and interpretation of related tests \[[@R7]\], \[[@R59]\], \[[@R78]\], this is not the case for skin irritability diagnostics. Nevertheless, there are concrete efforts to standardize the routine use of sodium hydroxide (NaOH) and sodium lauryl sulfate (SLS) as model irritants, of which NaOH shall be discussed in the following. In order to assess the changes in the barrier function of skin caused by the tests, modern biophysical measuring methods are employed \[[@R49]\].

### 2.1.2 NaOH provocation tests (alkali-resistance tests)

The most common functional test in occupational dermatology in the German-speaking area is the alkali-resistance test according to Burckhardt 1947 \[[@R15]\]. The test, during which diluted NaOH solution is applied on the skin under occlusion, has been modified by Burckhardt and his co-workers repeatedly \[[@R13]\], \[[@R14]\], \[[@R56]\]. Most of the modifications concerned test duration, concentration of the solution, and recording test results. Today, challenge with 0.5 M NaOH for three 10-minute periods under supervised clinical observation is implemented most frequently. We were able to demonstrate, however, that a wide variety of modifications to the NaOH test are performed by practicing occupational dermatologists, mostly with reference to Burckhardt \[[@R49]\]. The lack of standardized procedures may be one of the reasons why the relevance of this test is considered very differently by occupational dermatologists \[[@R38]\], \[[@R49]\].

In general, challenge with NaOH aims at determining individual sensitivity of the skin barrier to alkaline substances, to which we are frequently exposed in private and professional life. NaOH also seems especially suitable as a model irritant in occupational dermatology because wet work is one of the main causes of irritative dermatoses. Typically, wet work is defined as a minimum of 2 hours of regular daily contact with (aqueous) liquids or of wearing humidity-impermeable gloves (cf. Technical Regulation for Hazardous Materials (Technische Regeln für Gefahrstoffe, TRGS) 401 of June 2008 and the valid Hazardous Materials Ordinance of January 2005). Simply by the diluting effect of humidity on the skin, wet work causes an increase in the pH of physiologically acidic skin (approx. pH 5.5) after depletion of its buffer systems, hence resulting in alkalinization. Thus, wet work-induced alkalinization of the skin surface is simulated by NaOH challenge. Recent studies increasingly demonstrate the importance of an *acidic* skin pH for homoeostasis of the skin barrier. An acidic milieu is particularly essential for the complex architecture of epidermal lipid layers, which are instrumental for the functional integrity of the stratum corneum \[[@R27]\].

In Osnabrück, we have made use of these findings to develop new therapies. As we were able to show, rinsing with CO~2~-impregnated water favorably influences the healing of eczema and has a protective effect for eczema in the case of experimentally induced irritation \[[@R12]\].

### 2.1.3 Current NaOH provocation tests in occupational dermatology

#### 2.1.3.1 Swift modified alkali resistance test (SMART)

Burckhardt's alkali resistance test results in superficial necrosis in 1% of cases (colliquative necrosis) \[[@R75]\]. Naturally, this refers to persons with sensitive skin in particular, as they are overrepresented in collectives treated by occupational dermatologists.

Therefore, a less invasive swift modified alkali resistance test (SMART) was developed in Osnabrück. It employs up-to-date biophysical diagnostics (measurement of TEWL) and 0.5 M NaOH exposure for only two 10-minute periods as well as a drying and observation interval between sessions. The test was clinically evaluated in 572 persons with a history of examination by occupational dermatologists, and standardized (test site: forearm) \[[@R49]\] (Figure 3 [(Fig. 3)](#F3){ref-type="fig"}). Challenge with 0.9% sodium chloride (NaCl) served as a control. The test allowed identification of genotypic characteristics (atopic skin disposition) in the studied cohort, both clinically and biophysically. Thus, SMART appears to be helpful in identifying increased constitutional risks within the context of occupational dermatologic issues, while reducing invasiveness and time expenditure and improving validity as compared to conventional procedures \[[@R38]\], \[[@R48]\].

#### 2.1.3.2 Differential irritation test (DIT)

Subsequently, SMART was applied in a trial to assess secondary irritant skin changes (secondary hyperirritability). For purpose of comparison, the test was carried out synchronously on two parts of the body. One part was continuously exposed to occupation-related irritants of the subject's past (back of the hand), while the other part was not (ventral forearm). On the basis of a pilot study involving a control group (31 subjects) and a group with healed occupational eczema (48 subjects), a differential irritation test (DIT) was developed \[[@R24]\], \[[@R44]\], \[[@R49]\].

Normally, the skin on the back of the hand is very robust. Normal persons show no reactivity to the SMART in this area. However, a subcohort of approximately 10% of studied patients, which previously suffered from occupational hand eczema (healed at time of testing), exhibited *prima facie*, a seemingly paradoxical phenomenon: skin reactions on the back of the hand were stronger than those on the forearm. A reversal in the normal hierarchy of skin reactivity was observed in this subcohort in a skin area which was previously exposed to occupational skin hazards and affected by eczema. This result points to secondary hyperirritability in terms of acquired reduced skin endurance. In persons with normal skin, such a paradoxical pattern of findings is not encountered. In the meantime, the phenomenon of an inverse hierarchy of skin sensitivity, expressed in acquired hypersensitivity of the back of the hand, was confirmed in another sample. In this study, the phenomenon was observed in 49 of 554 former wet workers with healed eczema \[[@R38]\], \[[@R44]\]. Thus, there is evidence that the proposed test is of sociomedical relevance (i.e., extent of the reduction in earning capacity \[[@R9]\]; prognostic outcome, for example, concerning the prospects of success of preventive measures). Thus far, DIT is the first methodological approach to objectify subclinically reduced endurance of the skin of the hands following an earlier case of occupational eczema (healed at time of testing).

### 2.1.4 Standardization of irritability diagnostics in occupational dermatology

In light of the incidence and relevance of irritant skin damages, it is unfortunate that the standardization of skin irritability diagnostics in occupational dermatology remains incomplete. Therefore, the Study Group for Occupational and Environmental Dermatology (ABD) in the German Dermatological Society (DDG) set up a task force in 2001 under the name "Assessment and Evaluation of Irritant Skin Damages", with the following members: Dr. G. Bartel, Aachen; Dr. A. Degenhardt, Bremen; PD Dr. R. Brehler, Münster; Prof. Dr. M. Fartasch, Bochum, Prof. Dr. P.J. Frosch, Dortmund; Prof Dr. S. M. John (Chair), Osnabrück; Dr. Dr. M. Haufs, Bochum; Dr. P. Kleesz, Mannheim; PD Dr. V. Mahler, Erlangen; Dr. H.-G. Manegold, Bielefeld; Dr. I. Schindera, Völklingen; Dr. N. Sizmann, Nürnberg; Dr. K.-H. Tiedemann, Schwäbisch-Gmünd; Dr. E. Wagner, Berlin; PD Dr. E. Weisshaar, Heidelberg; Prof. Dr. M. Worm, Berlin. This task force aims to establish a consensus for occupational dermatologic diagnostics based on existing scientific findings. At present, a multicentre study on the SMART/DIT is being conducted. Moreover, a black list of test procedures that are proven unsuitable for routine occupational dermatologic examinations has been compiled, in order to avoid unnecessary stress for patients examined \[[@R31]\].

#### 2.1.4.1 Outlook: specific prevention using immunologic or immunogenetic prediction

The causes of individual skin sensitivity and corresponding risk of contracting irritant contact dermatitis due to exposure during wet work are incompletely understood. However, an imbalance of pro- and anti-inflammatory cytokines seems to play a decisive role in this respect. In addition, several studies suggest the importance of oxidative stress due to reactive oxygen species (ROS) resulting from external influences on the skin as well as the importance of structural proteins, e.g., filaggrin, for epidermal barrier function \[[@R20]\], \[[@R30]\], \[[@R57]\], \[[@R74]\]. The coding genes relevant for the production of inflammation mediators and filaggrin have proven to be polymorphic. Test procedures developed only recently allow for exploring the immunological properties of the stratum corneum barrier by means of tape-stripping \[[@R17]\], \[[@R58]\]. A number of clues suggest that the identification of immunological messengers in the uppermost cell layers will permit a causal explanation of the phenomena observed in relation to skin irritation tests, and thus mark a departure from the sphere of mere empiricism. Should this prove correct, it would then be possible in future to dispense with skin irritation tests such as the alkali resistance test, and to *directly* derive predictive conclusions from the observed patterns of immunological messengers or immunogenetic findings \[[@R50]\]. Persons with sensitive skin could be advised at an early stage and subjected to appropriate prevention measures. An immunogenetic method for identifying individual risk factors in chronic occupational eczema is presently under development at Osnabrück in a joint project with the University of Amsterdam \[[@R18]\], \[[@R19]\], \[[@R20]\].

Needless to say, serious problems regarding provisions for protection of privacy will accompany such options for specific prevention measures employing more and more precise immunogenetic prediction methods. This issue remains to be solved. However, this is a general problem that future prevention efforts in dispositional diseases will be confronted with, in light of increasing technological advances in genome research \[[@R61]\].

3. Secondary prevention
=======================

Secondary prevention measures are indicated when occupational skin reactions already exist. Secondary prevention requires accurate medical diagnostics, psychological understanding, and an improvement of working conditions \[[@R65]\], \[[@R81]\]. In collaboration with the University of Osnabrück, the BGW introduced effective early-stage measures in the form of outpatient skin protection seminars for patients in the initial stages of disease development (so-called secondary individual prevention=SIP seminars). These measures were conceived as complementary to outpatient treatment in dermatological practices. In the meantime, other accident insurers have adopted these concepts, or developed analogous models. It became consistently apparent that such low threshold prevention measures are essential for successful secondary prevention of OD \[[@R6]\], \[[@R36]\], \[[@R42]\], \[[@R55]\], \[[@R63]\], \[[@R69]\], \[[@R79]\], \[[@R80]\].

The question of how accident insurers are informed that an insured employee has developed an occupational skin disease is of central importance. To this end, the so-called dermatologist's report (Hautarztbericht) was introduced in most federal states in 1972 (as of 1996 for all states). Thus, the dermatologist's report and the dermatologist's procedure, instituted subsequently as required, occupy a prominent position in the field of OD-prevention \[[@R36]\], \[[@R47]\], \[[@R51]\]. Drawing on the results of a pilot study conducted by the University of Osnabrück in the Northern German region, the dermatologist's procedure was recently completely revised and up-dated on the basis of current findings in prevention research \[[@R35]\], \[[@R47]\]. This study was supported by the German Federation of the Statutory Accident Insurance Institutions (Hauptverband der gewerblichen Berufsgenossenschaften, HVBG). It was realized in collaboration with the Federation of the Statutory Accident Insurance Institutions in Northwestern Germany (Landesverband Nordwestdeutschland der gewerblichen Berufsgenossenschaften), the Statutory Accident Insurance Institution for the Construction Industry Hannover (BG-Bau Hannover), the Professional Association for Health Services and Welfare Delmenhorst (BGW Delmenhorst), the Statutory Accident Insurance Institution for the Metal Industry Hannover (Metall-BG Hannover, cf. Acknowlegments), and dermatologists practicing in the Northern German region who filed dermatologist's reports on persons insured with the mentioned accident insurance institutions during the period of the study.

In an unprecedented shortness of time, results of the Osnabrück pilot study were implemented by accident insurers, so that the "improved dermatologist's report" could be introduced nationwide as early as January 1^st^, 2006 \[[@R10]\], \[[@R42]\]. The improved dermatologist's report emphasizes, among other things, an accurate assessment of harmful impacts and, in particular, a definitive statement regarding required preventive (therapeutic and skin protection) measures. For the purposes of optimal early intervention, rapid medical treatment following completion of the report and documentation of progress at close intervals are now required as a rule. In October 2006, guidelines for implementing the dermatologist's procedure were formulated by the Study Group for Occupational and Environmental Dermatology (ABD), for the first time \[[@R42]\]. These guidelines were recently added to existing guidelines and recommendations of the German Dermatological Society (DDG) \[[@R40]\], \[[@R41]\] (Figure 4 [(Fig. 4)](#F4){ref-type="fig"}). As a consequence, the dermatologist's procedure has clearly developed beyond the scope of its originally described objectives; today it encompasses the complete spectrum of occupational dermatologic interventions, including continuous dermatological monitoring and therapy for OD-patients. Hopefully, this will contribute to a further increase in the use of the dermatologist's procedure as a central instrument in the prevention of OD \[[@R21]\], \[[@R36]\], \[[@R51]\].

In parallel with the newly developed dermatologist's procedure, insurance administrations have introduced the so-called multi-step approach to skin conditions (Stufenverfahren Haut) \[[@R23]\], which complements the prevention concept underlying the improved dermatologist's report. Experiences of the Osnabrück research team were further incorporated, once again. In future, multi-step prevention measures shall be initiated by the insurance administrations in a more systematic manner and earlier than previously done. In doing so, rapid enforcement of an insured person's legal claim to prevention measures for purposes of preserving employment shall be guaranteed. Within this concept, the improved dermatologist's report is of central importance, because it facilitates a rapid decision based on the operational criteria given in the report. Obviously, for this purpose, the report forms have to be duly completed by the submitting dermatologists \[[@R10]\].

The efficiency of the newly conceived prevention measures will be put to test by the Prevention Campaign: Skin 2007/2008 (slogan: "The 2 most important square meters of your life") , during which an increase in reports submitted is expected. Success of the Prevention Campaign: Skin will be evidenced if affected persons are convinced to draw on the legal prevention benefits to which they are entitled, at significantly earlier stages of disease. In this respect, estimates of the significant number of unreported cases of occupational skin disease excluded from official statistics should be kept in mind. Epidemiological field studies in occupational high-risk environments suggest that the extent of underreporting may be 50- to 100-fold higher than currently documented \[[@R22]\], \[[@R46]\], \[[@R60]\].

The operational efficiency of early prevention is presently being analyzed in a research project by the German Statutory Accident Insurance (Deutsche Gesetzliche Unfallversicherung, DGUV) at the University of Osnabrück (Quality Assurance and Evaluation of the Improved Dermatologist's Procedure and the Multi-Step Intervention Approach to Skin Conditions (412.02:411.43-FB 130-EVA_Haut)). In this study, a random quota sample including 20% of all improved dermatologist's procedures conducted in Germany are examined with respect to the implementation of the dermatologist's procedure by medical doctors, the implementation of procedures of the multi-step intervention approach to skin conditions by insurance administrations, and the interactions of involved institutions, while differentiating severity and course of the skin disease (1-year follow-up).

4. Tertiary prevention according to the Osnabrück Model
=======================================================

Occupational skin diseases represent a substantial expense factor for statutory accident insurances. Among all occupational diseases, they result in highest expenditures for insurants receiving occupational rehabilitation benefits (referred to as: measures supporting participation in professional life), per year. Among statutory accident insurance institutions, 60% of all beneficiaries of rehabilitation measures were insured persons with OD. At the same time, approximately 60% of all expenses for occupational rehabilitation were dedicated to this purpose \[[@R47]\]. Due to present economic conditions, expenditures for occupational rehabilitation (e.g., 2004: 62.5 million Euro for skin diseases) frequently do not achieve their stated objectives as claimants do not succeed in reintegrating into the employment market. On the one hand, this emphasizes the need for specific, early secondary prevention of OD, and on the other hand, the need to also create options to help affected individuals, where OD has already advanced to a severe, recalcitrant course in order to secure a professional future.

Severe occupational skin diseases that interfere with the continuation of occupational activity are frequent. In addition to follow-up costs incurred by the collective body of the insured, the significant degree of personal suffering caused by these diseases as well as the serious psycho-social consequences they entail for affected persons, must be considered in particular. These considerations should be made, namely, in the context of actual placement opportunities available during career shifting \[[@R45]\].

In Osnabrück, for more than 10 years we have gained experience with a model of quality-assured tertiary individual prevention (TIP), which combines all available options in the form of comprehensive multidisciplinary intervention for persons with severe OD, according to state-of-the-art scientific knowledge in the field (Osnabrück Model, Figure 5 [(Fig. 5)](#F5){ref-type="fig"} \[[@R45]\], \[[@R65]\], \[[@R66]\], \[[@R67]\], \[[@R69]\], \[[@R70]\], \[[@R71]\], \[[@R72]\], \[[@R73]\], \[[@R81]\]).

The intensified measures of TIP are indicated, when the cessation of the harmful occupation, or the development of an occupational skin disease according to German Occupational Disease Ordinance Nr. 5101 (Berufskrankheitenverordnung) is imminent. TIP, according to the Osnabrück Model, combines in an inpatient phase of up to 3 weeks of dermatological consultation and therapy and health-related pedagogic and psychological motivation training with the objective of bringing about a fundamental change in skin protection behavior at the workplace (i.e., behavioral and -- where possible -- environmental prevention \[[@R45]\], \[[@R64]\], \[[@R68]\], \[[@R72]\], \[[@R81]\]). Complementary to these measures, the following prevention measures are also offered: ergotherapeutic exercises to test adequate skin protection methods in a simulation model of the workplace, counseling by the case manager of the accident insurance institution, and -- whenever possible -- involvement of the company medical officer/occupational physician. Subsequently, local dermatologists follow-up cases at close intervals, i.e., outpatient treatment covered by accident insurance institutions (BG-Heilverfahren; Figure 5 [(Fig. 5)](#F5){ref-type="fig"}).

Indications for TIP are predominantly chronic, toxic degenerative or allergic contact eczema, and occupational atopic hand eczema. Other OD, such as severe therapy-resistant occupationally triggered psoriasis palmaris are also included. Moreover, the spectrum of indication is broadened by the (if necessary, repeated) treatment of older employees undergoing outpatient therapy refractory hand eczema, to stabilize skin conditions to the greatest extent possible (referred to as: refresher TIP).

From October 1994 to March 2007, more than 2,500 patients underwent TIP measures in Osnabrück. In the course of a recently conducted long-term evaluation of the measures employed (collectives 10/1994--09/2003), it was shown that in a follow-up of the Osnabrück cohort, 1 year after initiation of TIP, 66% of participants with severe hand eczema remained active in their respective occupations. In the past, these patients would have lost gainful employment, almost without exception (Figure 6 [(Fig. 6)](#F6){ref-type="fig"}) \[[@R71]\], \[[@R73]\]. The continuation of employment was found to be unrelated to type of risk occupation practiced (i.e., metalwork, construction, health care, hairdressing, food processing, cleaning), but was contingent upon the age of patients at the time of receiving TIP (Figure 7 [(Fig. 7)](#F7){ref-type="fig"}). Accumulation of life experience and professional experience act on increasing individual motivation to employ consistent skin protection at the workplace, and this in turn increases the probability of employment continuation. Thus, TIP measures prove particularly successful in the case of patients over 30 years of age, i.e., persons whose professional alternatives in the current employment market are limited (even if occupational retraining is completed with outstanding results) \[[@R71]\]. This observation emphasizes the sociopolitical dimension of TIP measures.

An earlier evaluation of the 2002 patient collective (N=274) showed that 91% of cases were primary occupational contact eczema of the hands, while in 75% of cases, primary irritant hand eczema (i.e., partly irritant induced atopic eczema), was diagnosed \[[@R70]\]. Overall, clinically relevant Type IV sensitization was observed in 42% of cases, predominantly as secondarily acquired allergic contact eczema. Clinically relevant sensitizations were most frequent in hairdressing with 66% of cases represented.

The use of topical glucocorticosteroids coupled with abstention from allergens or noxa is indicated in cases of acute contact eczema. However, recently it has become increasingly apparent that adverse affects on epidermal barrier function are related to the regular use of glucocorticosteroids \[[@R28]\], \[[@R52]\], \[[@R53]\], \[[@R77]\]. Therefore, concomitant wetwork- exposure and continuous glucocorticosteroid therapy are called into question. It was found that 90% of patients with chronic OD in our collective had a history of treatment with topical glucocorticosteroids, which was administered on a long-term daily regular bases in nearly 40% of cases. Due to adverse effects of long-term therapy with topical glucocorticosteroids on the epidermal barrier, which are induced by various pathomechanisms, TIP aims at steroid-free therapy to the greatest possible extent. To this end, among other treatments, like calcineurin-antagonists, classic dermatological externa such as shale oil in a disease stage-specific base, tannins and antiseptics, baths and irradiation such as local PUVA therapy (PUVA bath or cream therapy), as well as tap water iontophoresis for hyperhidrosis, are variously used. In total, at the time of discharge, complete freedom from dermatolgical symptoms or significant amelioration was observed in 84% of participants. In order to attain a complete regeneration of barrier function, it is necessary to allow for at least a total of 6 weeks of exposure abstinence after severe skin damage to the skin \[[@R49]\].

Affected persons, who are successfully convinced of the significance of prevention measures during TIP, frequently create a multiplier effect among other employees of an enterprise, even though they are not yet recipients of such prevention measures.This demonstrates that inpatient (and outpatient) prevention projects, which feature a setting-based approach, have an outreach effect on population strata in which health-conscious behavior is not a priority. It has become increasingly apparent that many affected persons confront the subject of (skin) health for the first time during these measures, and subsequently prove to be remarkably impressionable in terms of greater empowerment and increased personal responsibility. In this respect, it should be borne in mind that skin diseases are not to trifle with as commonly thought. In fact, the persistence of insufficiently treated chronic dermatoses frequently lead to permanent adverse impacts on future life prospects, also in social terms. Protracted phases of inability to work caused by eczema all too frequently entail a decline into precarious employment relationships or even worse, long-term unemployment, which is followed by a significant loss of income and loss of what contributes to a person's central identity in life.

One of the decisive factors in TIP is the consistent and seamless continuation of initiated medical and preventive efforts. Subsequent outpatient treatment, which is covered for by the concerned accident insurance institution and administered by the patient's dermatologist, is always indicated and an essential component of TIP measures. Thus, it is a welcome fact that locally practicing dermatologists largely perceive TIP as an important addition to the spectrum of treatments offered in their practices.

Therefore, TIP exemplarily demonstrates options for efficient integrated care of patients (inpatient phase/outpatient treatment by the local dermatologist) \[[@R43]\]. It represents an essential move towards multi-step disease management in occupational dermatology. Its prospects for success appear to be particularly good within the extensive prevention mandate defined by Article 3 of the German Ordinance on Occupational Diseases (Berufskrankheitenverordnung, BKV; referred to as: by all adequate means). That is, dermatological diagnostics and treatment, which are defined according to disease stage, serve the interests of each patient and may proceed -- in clinics and practices -- without budgetary restrictions.

4.1 Nationwide multicentre study on tertiary individual prevention
------------------------------------------------------------------

Quality assurance of TIP's further development appears to be an important task in future. Emphasis will be placed on the integrative character of prevention concepts, which will combine multidisciplinary measures to ensure a close integration of outpatient and inpatient treatment in terms of seamless care and patient counseling. It is in this way that TIP currently differs from classic inpatient rehabilitation measures for OD that are largely monodisciplinary in nature. Moreover, these are insufficiently united with necessary therapeutic and workplace-related measures. Analogous to this, there are no verifiable, authoritative quality standards for inpatient rehabilitation of OD. In the case of TIP, networked models as proposed by statutory health insurances \[referred to as: integrated care, in Article 140 et seq. of the Social Code, Book V (Sozialgesetzbuch V)\] can be realized. The central coordinating tasks of the "gate-keepers" as provided for in the concept of integrated care are performed by occupational disease administrators (BK-Sachbearbeiter), which manage related procedures. The administrator should turn to local dermatologists or, if applicable, to company medical officers for advice. The improved dermatologist's procedure was created as a universal interactive information platform.

Accordingly, a nationwide multicentre research project of head organizations of statutory accident insurance institutions is presently being conducted to further develop multidisciplinary, inpatient--outpatient, networked treatment procedures, termed Medical-Occupational Rehabilitation Procedure for Skin Diseases -- Improvement and Quality Assurance of Treatment (Medizinisch-berufliches Rehabilitationsverfahren Haut -- Optimierung und Qualitätssicherung des Heilverfahrens; ROQ). The insurance staff responsible for collaborating in this study was comprehensively informed regarding study objectives. The study itself was decisively supported by nationwide kick-off events. Recruitment has taken place since November 2005. Project supervision rests with the University of Osnabrück and the University of Heidelberg (Prof. Dr. T. L. Diepgen). Other participating study centers include the Clinics for Occupational Diseases in Bad Reichenhall and Falkenstein, the latter in collaboration with the University Dermatological Clinic Jena (Prof. Dr. P. Elsner). The study is conducted as a prospective, controlled cohort study examining 1000 patients with severe OD. In addition to further quality assurance, the assessment of transferability to other centers and sustainability of the intervention is of particular importance. Studied patients in this cohort will receive regular dermatological follow-up examinations for 3 years. Herein, the issues of employment continuation, satisfaction at the workplace, and quality of life are recorded in particular, as well as disease history. A decisive operation manual and regular training of all center care-takers ("train the trainer") ensure a uniform multidisciplinary approach based on the current state of knowledge in all participating clinics. Upon discharge, the designated treating dermatologist (and the accident insurance institution) receives comprehensive information on the prevention concept which has been developed together with the affected individual. Moreover, a standardized procedure on the occasion of discharge from inpatient treatment is established. Patients receive, at the expense of the accident insurance institution, a so-called starter-set which includes individually assessed, profession-specific skin protection materials, to provide for implementation of improved skin protection from the outset.

4.2 Perspectives
----------------

The proven collaboration of researchers with locally practicing dermatologists was crucial to the success of the Osnabrück Model. Thus, fundamental requirements formulated by the German Advisory Council on the Assessment of Developments in the Health Care System (Sachverständigenrat für das Gesundheitswesen) in 2001 (referred to by the council as: close interlocking of outpatient and inpatient medical care) were met exemplarily in terms of introducing improved patient care. The gathered data support the concept that dermatology in the future should orient itself towards prevention even more so than previously \[[@R43]\].

In light of the proven success of TIP, classic unidimensional inpatient treatments for severe OD should no longer be implemented. This has been stated in the Multi-step Approach to Skin Conditions (See internal workflow of accident insurance institutions for handling "skin disease cases", cf. paragraph 2). In this context, the benefit accrued for the collective body of the insured by timely and systematic prevention measures in cases of OD has been emphasized for the first time \[[@R23]\], \[[@R67]\]. Considering the frequently short period of time between the first report of occupational skin disease and the discontinuation of employment \[[@R47]\], it represents a welcome innovation for affected patients. This also indicates a departure from a predominantly curative approach and an orientation towards a preventive system. In fact, this was frequently called for recently by head organizations of statutory accident insurance institutions \[[@R29]\], and is in accordance with the current coalition agreement \[[@R4]\]. The text of the coalition agreement refers to the importance of prevention, particularly in the light of demographic change. However, occupational aspects are not mentioned in the agreement. Nevertheless, increasing weekly working hours and prolonging of working life span suggest that the number of OD cases will also rise. Contrary to popular assumption, female skin is no more sensitive than male skin, but skin sensitivity increases with age for both sexes. This further emphasizes the future significance of efficient dermatological intervention instruments, up to and including networked and integrated TIP. It is hoped that the multi-step prevention concepts presented herein may also support preventive medical approaches in other disciplines.

List of abbreviations
=====================

CO~2~: carbon dioxide

DIT: differential irritation test

NaCl: sodium chloride

NaOH: sodium hydroxideOD: occupational dermatoses

PUVA: psoralen plus UVA

ROS: reactive oxygen species

SIP: secondary individual prevention

SLS: sodium lauryl sulfate

SMART: swift modified alkali resistance test

TEWL: transepidermal water loss

TIP: tertiary individual prevention
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![Logo of the Prevention Campaign: Skin ("Healthy Skin Campaign")\
Translation: Your skin. The most important 2 m^2^ of your life. Prevention Campaign: Skin, initiated by statutory health and accident insurance institutions](GMS-06-07-g-001){#F1}

![Reduction of costs for retraining due to job loss by OD of BGW-insured affected patients in Germany 1994--2006\
Reduction is related to the implementation of prevention concepts developed in collaboration with the University of Osnabrück, in particular SIP (=secondary individual prevention, multidisciplinary outpatient skin protection counseling) and TIP (=tertiary individual prevention, multidisciplinary inpatient prevention scheme), which have now been integrated into standard health care nationwide, including all other statutory employers liability insurance bodies. Accordingly, premiums for statutory occupational accident insurance for BGW-insured businesses decreased (ancillary labor costs). Source: Berufsgenossenschaft für Gesundheitsdienst und Wohlfahrtspflege, BGW, Hamburg, 2007.](GMS-06-07-g-002){#F2}

![Test procedure for the swift modified alkali resistance test (SMART) as presently practiced by the "Task force on Assessment and Evaluation of Irritant Skin Damages" of the ABD\
Test site: medial forearm, ventral. The same procedure is performed for the differential irritation test (DIT), when the SMART is carried out in parallel on the back of the hand corresponding to chirality and the contralateral forearm. TEWL = transepidermal waterloss. Clinical and biophysical readings are to be conducted 10 min after the second provocation phase.](GMS-06-07-g-003){#F3}

![Course of outpatient treatment according to ABD guidelines on the improved dermatologist's procedure, first published October 2006 \[42\]\
These guidelines were recently incorporated in the regulations for quality assurance as well as in guidelines of the DDG \[40\], \[41\]. As a rule, treatment should immediately be assigned to the dermatologist, in order to render prompt and optimal care possible for persons with occupational dermatoses. A duly completed dermatologist's report (form "initiation of prevention", F6050), which facilitates rapid administrative decisions is a precondition for the assignment of treatment. Company medical officers should be involved in the procedure from the outset, if possible. During outpatient treatment, a progress report (F6052) should normally be made bimonthly. If applicable, this should be complemented by further reports by the concerned company medical officer.](GMS-06-07-g-004){#F4}

![Flow chart of TIP according to the Osnabrück Model, upon which the present multicentre study of the German Statutory Accident Insurance (DGUV) is based: modified inpatient treatment and integrated consecutive outpatient care by the referring dermatologist at patient's place of residence\
Overall period of abstention from work is approx. 6 weeks, to allow for complete regeneration of the skin barrier after severe damage \[43\], \[71\], \[73\].](GMS-06-07-g-005){#F5}

![Employment continuation 1 year after TIP measures have been employed in different high-risk occupations (cohort 10/1994--09/2003) \[71\], \[73\]\
It can be shown that the comparatively low success rate in hairdressing does not result from an occupation-specific, but from an age-specific effect (i.e., a preponderance of younger age groups among the cohort of counseled hairdressers; among these age groups, the risk of career shifting is higher. Cf. Figure 7). N~total~=1164](GMS-06-07-g-006){#F6}

![Age-dependent risk of job loss by OD among affected patients, 1 year after completion of TIP measures (cohort 10/1994--09/2003)\
Logistic regression adjusted for implementation of advised prevention measures, supply of skin protection materials by employers, and implementation of outpatient medical treatment. 1 = minimal risk of job loss. In the \<20-year-old age group, the risk of career change due to severe hand eczema is 5-fold higher than in the 40- to 50-year-old age group \[71\], \[73\]. N~total~=1163](GMS-06-07-g-007){#F7}
